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General Registers 
 

Regi st er  
Number  

Descr i pt i on 

General Purpose Registers  
 Gener al  Pur pose r egi st er s ar e 32- bi t .  They may be accessed f or  a var i et y of  

r easons.  
1- 8 I nt er nal  count er s:  R/ W,  count er s may al so be used as gener al  pur pose 

r egi st er s.  
9- 125 Gener al  pur pose r egi st er s:  R/ W,  dat a i n t hese r egi st er s i s st or ed i n 

vol at i l e memor y  
129- 130 Gener al  pur pose r egi st er s:  R/ W,  ( vol at i l e)  
133- 500 Gener al  pur pose r egi st er s:  R/ W,  ( vol at i l e)  
501- 1000 Gener al  pur pose r egi st er s:  R/ W,  dat a i s st or ed i n nonvol at i l e memor y.  
32001- 36000 Gener al  pur pose r egi st er s:  R/ W,  dat a i s st or ed i n nonvol at i l e memor y.  
Data Table Registers 
126 Dat a t abl e poi nt er :  R/ W,  used wi t h col umn r ef er ence.  
131- 132 Dat a t abl e r ow and col umn poi nt er s:  R/ W,  Used wi t h r egi st er  9000 
9000 Access t o t he dat a t abl e:  R/ W,  phant om -  wor ks wi t h 131 �  132.  
Phantom Register  
127- 128 Poi nt er  f or  phant om r egi st er  and phant om r egi st er  
Alternate Access to Resources 
1001- 1999 Al t er nat e Access t o Out put s 1- 999:  R/ W,  0 = of f ,  1 = on.  
2001- 3024 Al t er nat e Access t o I nput s 1- 1024:  R onl y,  0 = open,  1 = c l osed.  
  
10001- 10032 Access Out put s as a 32- bi t  number :  R/ W 
10101- 10164 Access Out put s as a 16- bi t  number :  R/ W 
10201- 10328 Access Out put s as an 8- bi t  number :  R/ W 
11001- 11032 Access I nput s as a 32- bi t  number :  R onl y 
11101- 11164 Access I nput s as a 16- bi t  number :  R onl y 
11201- 11328 Access i nput s as an 8- bi t  number :  R onl y 
Flags 
13005 Fl ag Access as a 32- bi t  number :  R/ W,  Al t er nat e access t o Fl ags 1- 32.  
13021- 13024 Fl ag Gr oup Regi st er s 
13201- 13232 Fl ag Bi t  Access as a 1- bi t  number :  R/ W,  0 = of f ,  1 = on.  
Access to Analog Input and Output Points 
8001- 8256 Anal og Out put s Al t er nat e Access:  R/ W 
8501- 8756 Anal og I nput s Al t er nat e Access:  R onl y 
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Regi st er  
Number  

Descr i pt i on 

9001- 9256 Anal og I nput  Conver si on Type:  R/ W.  
 

Value Description 
0 No Conversion 
1 Cold Junction Temperature Algorithm 
2 B1-50A RTD Algorithm 
10 K-Type Thermocouple Linearization Algorithm 
11 J-Type Thermocouple Linearization Algorithm 
12 T-Type Thermocouple Linearization Algorithm 
13 E-Type Thermocouple Linearization Algorithm 
14 R-Type Thermocouple Linearization Algorithm 
15 S-Type Thermocouple Linearization Algorithm  

9501- 9756 Anal og I nput  Uni t s:  R/ W  
 

Value Description 
0 +/- 10,000 (All modules, Also See Register  13010) 
1 +/- 10,000,000 (All modules, Also See Register 13010) 
2 +/- 20,000 (alternate setting for +/- 20 mV) 
3 +/- 100,000 (alternate setting for +/- 100 mV) 
4 4,000 – 20,000 (alternate setting for 4-20 mA) 
11 Celsius (for CJC,RTD, and Thermocouple Conversions Only) 
12 Fahrenheit  (for CJC, RTD, and Thermocouple Conversions 

Only) 
13 Kelvin (for CJC, RTD and Thermocouple Conversions Only)  

9991- 9994 Cont r ol l er  Local  Temper at ur e Sensor s,  9991 i s l ocal  ( on t he CPU/ Base 
Modul e) ,  9992 t o 9994 ar e on t he I / O Expansi on Racks when t hey ar e 
pr esent .   

9996 Anal og I nput  Col d Junct i on Vi r t ual  I O i ndex:   R/ W,  Sel ect s t he dat a t hat  i s 
avai l abl e i n Regi st er  9997 wher e 0 = l ocal  ( def aul t )  1, 2 and 3 ar e t he 
I / O Expansi on r acks connect ed t o t he l ocal  syst em.  4- 7 ar e t he Base 
Modul e and Expansi on Racks f r om t he f i r st  v i r t ual  I / O syst em,  
r ef er ences 21500 bl ock 

9997 Anal og I nput  Col d Junct i on Temper at ur e i n Cel s i us:   R/ W 
Ther e ar e mul t i pl e copi es of  t hi s val ue,  sel ect ed by t he val ue of  Regi st er  

9996.  Thi s pr ovi des t he separ at e Col d Junct i on Compensat i on val ues f or  
t he CPU/ Base modul e and t he di f f er ent  I / O Expansi on r acks.  

Val i d val ues ar e 0 t o 700 ( 70. 0oC) .  
When t hi s i s set  t o zer o t hen t he l ocal  t emper at ur e sensor  ( Regi st er s 9991 

t o 9994)  wi l l  be used f or  col d j unct i on compensat i on.   
Def aul t  = 250 ( i . e.  25. 0oC)  

13010 Anal og I nput  Scal i ng:   R/ W 
0 = uVol t s ( i . e.  +/ - 10000000)  
1 = mVol t s ( i . e. +/ - 10000)  

13022 Anal og Out put  Scal i ng:  R/ W 
0 = uVol t s 
1 = mVol t s 
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Regi st er  
Number  

Descr i pt i on 

17508- 17756 Anal og I nput  Col d Junct i on Compensat i on sel ect i on,  0 i ndi cat es t hat  r egi st er  
9997 i s used f or  t he Col d Junct i on compensat i on ( whi ch wi l l  use t he 
l ocal  t emper at ur e sensor s i f  t he r egi st er  i s zer o) ,  a val ue f r om 1 t o 
256 i ndi cat es whi ch anal og channel  i s pr ovi di ng t he CJC r ef er ence f or  
t hi s channel .  

18501- 18756 Anal og I nput  Di gi t al  Runni ng Fi l t er  Lengt h ( Def aul t  = 1) :  R/ W,  r ange 1 t o 
255.  

19001- 19256 Anal og I nput  Mi ni mum Thr eshol d Set  Poi nt :  R/ W 
19501- 19756 Anal og I nput  Maxi mum Thr eshol d Set  Poi nt :  R/ W 
Script and Flash Disk Registers 
12311 Scr i pt  Regi st er :  R/ W;  wr i t i ng a numer i c t o t hi s r egi st er  wi l l  cause t he 

cor r espondi ng scr i pt  t o be execut ed.   For  exampl e:   wr i t i ng a 4 t o t hi s 
r egi st er  wi l l  cause Scr i pt 004. i ni  t o be execut ed.  

12312 Scr i pt  Resul t  Regi st er :   R,  0 = busy,  1 = successf ul l y execut ed,  el se er r or  
code ( TBD) .  

12313 r eser ved 
( not  

i mpl emen
t ed)  

Dat a Tabl e Tr ansf er  Regi st er :  R/ W;  wr i t i ng a numer i c t o t hi s r egi st er  wi l l  
cause t he cur r ent  dat a t abl e t o be saved t o t he cor r espondi ng scr i pt .   
Wr i t i ng t he numer i c wi t hi n t he f i l ename + 1000 wi l l  cause an exi st i ng f i l e 
wi t hi n t he f l ash di sk t o be l oaded i nt o memor y,  becomi ng t he cur r ent  dat a 
t abl e.   For  exampl e:   wr i t i ng a 4 t o t hi s r egi st er  wi l l  l oad 
Dat at abl e004. dat and i t s val ues wi l l  become t he cur r ent  t abl e.  ( t o be 
i mpl ement ed i n a f ut ur e r el ease)  

12314  
 

Fl ash Di sk Sel ect i on Regi st er :   ( R/ W) ,  0 = r oot ,  1 – n = dr i ve mount ed i n 
sequence.   Det er mi nes vol ume i n whi ch Fl ash Di sk Space Regi st er  ( 12315)  
r et ur ns i nf or mat i on.   ( 5200 Onl y,  5100 = r oot ) .  

12315 Fl ash Di sk Space Regi st er :  ( R) ,  cont ai ns t he appr oxi mat e f r ee space 
avai l abl e on t he f l ash di sk.  

12324 Scr i pt  Li ne Resul t  Regi st er :  R,  cont ai ns t he l ast  er r or  code t hat  caused a 
f or egr ound scr i pt  t o st op execut i ng ( Scr i pt  #001 t o 999) .   ( 5200 onl y) .  

12325 Log Sel ect i on Regi st er :  R/ W,  wr i t i ng a numer i c t o t hi s r egi st er  wi l l  def i ne 
t he Log f i l e name t o be used,  Log###. l og.   1- 999 f or  nor mal  oper at i on,  1001 
t o 1999 f or  backgr ound t hr eads.   ( 5222 onl y) .  

12326 Log St r i ng Tr ansf er  Regi st er :   R/ W,  wr i t e r ecor d number  of  ‘ l og. i ni ’  f or mat  
f i l e t o r ef er ence and begi n wr i t i ng f or mat t ed r ecor d t o Log###. l og f i l e.    
( 5222 onl y) .  

12327 Log St r i ng Resul t  Regi st er :   R,  r esul t  of  l oggi ng oper at i on,  0 = success,  - 1 
= busy.   ( 5222 onl y) .  

12328 Log Del et i on Regi st er :   R/ W,  wr i t e t he numer i c val ue of  t he Log###. l og f i l e 
t o del et e.   ( 5222 onl y) .  

12329 Snap Execut i on Regi st er :   R/ W,  wr i t e t he numer i c val ue of  t he Log###. l og 
f i l e t o r ename t o Snap###. l og.   ( 5222 Onl y) .  

12320 Snap Resul t  Regi st er :   R,  r esul t  of  l oggi ng oper at i on,  0 = success,  53 = 
f ai l ed,  or  not  exi st .   ( 5222 onl y) .  

12331 Snap Del et i on Regi st er :   R/ W,  wr i t e t he numer i c val ue of  t he Snap###. l og 
f i l e t o del et e.   ( 5222 onl y) .  

Serial Communications Registers 
12000 Sel ect  Cont r ol l er  Communi cat i ons Por t :  W access,  1 = COM1,  2 = COM2,  3 – 7 = 

TCP r aw vi r t ual  socket  connect i ons ( see 22XX0 r egi st er  descr i pt i ons) .  
12000 Message Tr ansmi ssi on St at us f or  Cont r ol l er s:  R access,  0 = not  busy,  1 = 

busy.  
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Regi st er  
Number  

Descr i pt i on 

12001 Tr ansmi t  Message f r om Dat a Tabl e:  W onl y,  St or e r ow number  t o t r ansmi t .  
12001- 12255 Cont r ol l er  Recei ve Buf f er  Access,  R onl y,  1 char act er  per  l ocat i on.  
12300 Pr ot ocol  Var i at i on:  R/ W,  Cont r ol s RS- 232 t er mi nal  pr ot ocol  modes.  0 = 

comput er ,  1 = t er mi nal  ( def aul t )  
12301 Ser i al  Baud Rat e Sel ect i on:  R/ W,  2 = 1200,  3=2400,  4 = 4800,  5 = 9600,  6 = 

19. 2K ( def aul t ) ,   7 = 38. 4K,  8 = 57. 6K,  9 = 115. 2K ( 57. 6K/ 115. 2K onl y 
suppor t ed on 5200 ser i es) .  

12302 Ser i al  I nput  Buf f er  Count er :  ( R)  number  of  char act er s avai l abl e.   ( W)  any 
val ue t o c l ear  buf f er  and zer o count .  

12303 Di sabl e Aut omat i c Par si ng:  R/ W,  0 = i nhi bi t s r esponse,  1 = r esumes nor mal  
r esponse t o i ncomi ng messages.  

12304 Ext r act  Number  f r om RS- 232 Recei ve Buf f er :  R onl y,  Aut omat i cal l y assembl es 
ASCI I  st r i ngs i nt o a numer i c val ue.   The r esul t  i s  a s i gned 32- bi t  number .  
Aut omat i cal l y assembl es st r i ngs of  ASCI I  char act er s cont ai ni ng numer i c 
i nf or mat i on i nt o a numer i c val ue.  Number  mul t i pl i ed by 10, 000,  al l owi ng 
deci mal  poi nt s t o 4 pl aces.  

12305 Communi cat i ons Pr i or i t y:  R/ W,  when r unni ng mul t i pl e t asks.  0 = nor mal ,  1 = 
pr i or i t y.  

12308 Ser i al  Par i t y:   R/ W,  0=None ( def aul t ) ,  1=Odd,  2= Even 
12309 Ser i al  St op Bi t s:   R/ W,  1 ( def aul t )  or  2 
12310 Ser i al  Dat a Bi t s:   R/ W,  7 or  8 ( def aul t )  
12316 Message St r i ng Tr ansf er  Regi st er :   R/ W,  wr i t e r ecor ds number  of  message. i ni  

f i l e t o send out  ser i al  por t  sel ect ed i n 12000 r egi st er ,  r ead r et ur ns st at us 
wi t h 0 = success.    See t he Model  5200 Scr i pt  Conf i gur at i on Gui de.  

12320 Ser i al  Act i ve Pr ot ocol  Sel ect i on:  R/ W;  by def aul t  t he pr ot ocol  i s  set  t o CTC 
( 0) .   Wr i t e t o t hi s por t  l ast  af t er  set t i ng up any r el evant  par amet er s i n 
ot her  r egi st er ,  s i nce t hi s r egi st er  enabl es t he sel ect ed pr ot ocol  
i mmedi at el y.   ( 5100 onl y suppor t s on COM1) .  
CTC Bi nar y & ASCI I     – 0 
Modbus Mast er  RTU   – 1 ( max of  120 16 bi t  Modbus Regi st er s/ bl ock r ead;  do 
not  set  manual l y,  as i t  wi l l  be set  when conf i gur i ng t he Modbus Mast er  
Regi st er  Cont r ol  Bl ock.   Up t o 256 may be r ead usi ng aut omat i c de- bl ocki ng 
f eat ur e of  t he Cont r ol  Bl ock)  
Modbus Mast er  ASCI I  – 2 ( max of  56 16 bi t  Modbus Regi st er s/ bl ock r ead;  do 
not  set  manual l y,  as i t  wi l l  be set  when conf i gur i ng t he Modbus Mast er  
Regi st er  Cont r ol  Bl ock.   Up t o 256 may be r ead usi ng aut omat i c de- bl ocki ng 
f eat ur e of  t he Cont r ol  Bl ock)  
Modbus Sl ave RTU     – 3 ( max of  120 16 bi t  Modbus Regi st er s or  60 32 bi t  
5200 r egi st er s)  
Modbus Sl ave ASCI I    – 4 ( max of  56 16 bi t  Modbus Regi st er s or  28 32 bi t  
5200 r egi st er s)  

12321 Ser i al  Act i ve Addr ess:  R/ W,  addr ess t o be used by t he cont r ol l er ,  based upon 
t he enabl ed pr ot ocol .   By def aul t  t he Gl obal  Ser i al  Addr ess i s used unl ess 
over r i dden by wr i t i ng a di f f er ent  one f or  t he enabl ed por t  ( 12000 r egi st er )  
t o t hi s r egi st er .   Cur r ent l y on Modbus Sl ave pr ot ocol s use t hi s addr ess.   
Modbus Mast er  uses t he Modbus Mast er  Regi st er  Cont r ol  Bl ock,  21000 – 21299.  

12322 Gl obal  Ser i al  Addr ess:  R/ W,  Addr ess t o be used as t he 5200 power  up def aul t  
f or  Modbus Sl ave Ser i al  Pr ot ocol s unl ess over r i dden by a wr i t e t o r egi st er  
12321.   To save t hi s val ue per manent l y a 1 must  be wr i t t en t o r egi st er  
20096.  
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Regi st er  
Number  
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Ethernet Communications Registers 
20000 CTNet  Node Number :  R/ W,  Cont r ol l er ’ s node number ,  val i d number s ar e 1 -  

32767.  Requi r es power  cycl e af t er  change.  

20007 Speci f y Connect i on Type:  R,  1 = 10baseT.   

20025- 20028 SNTP Ser ver  I P Addr ess:  R/ W,  wi t h 20025 bei ng t he f i r st  Oct et ,  X. 0. 0. 0,  
20026 t he second,  0. X. 0. 0,  20027 i s t he t hi r d,  0. 0. X. 0,  and 20028 i s t he 
f our t h,  0. 0. 0. X.   Def aul t  i s  192. 43. 244. 18 ( st andar d) .   

20041 SNTP Ser ver  Por t :  R/ W,  def aul t  i s  123.  

20042 SNTP Updat e Ti me:  R/ W;  t hi s r egi st er  cont ai ns t he number  of  seconds bef or e 
t he next  synchr oni zat i on r equest  wi t h t he SNTP ser ver .   For  exampl e 3600 
woul d be an hour ,  86400 woul d be 24 hour s.   Def aul t  i s  86400.   When a change 
i n t i me i s made t o t hi s val ue i t  t ypi cal l y t akes about  1 mi nut e bef or e t he 
new val ue wi l l  t ake ef f ect .   Power  cycl i ng of  t he cont r ol l er  i s  not  
r equi r ed.  

20043 SNTP Of f set  f r om GMT:   R/ W,  number  of  seconds t o add or  subt r act  f r om GMT,  
def aul t  i s  0.  

20048- 51 Cont r ol l er  I P Addr ess:  R/ W,  wi t h 20048 bei ng t he f i r st  Oct et ,  X. 0. 0. 0,  20049 
t he second,  0. X. 0. 0,  20050 i s t he t hi r d,  0. 0. X. 0,  and 20051 i s t he f our t h,  
0. 0. 0. X.   Set  I P addr ess t o 0. 0. 0. 0 t o enabl e DHCP.  

20064- 67 Cont r ol l er  Subnet  Mask:  R/ W,  wi t h 20064 bei ng t he f i r st  Oct et ,  X. 0. 0. 0,  
20065 t he second,  0. X. 0. 0,  20066 i s t he t hi r d,  0. 0. X. 0,  and 20067 i s t he 
f our t h,  0. 0. 0. X.   

20080- 83 Cont r ol l er  Gat eway Addr ess:  R/ W,  wi t h 20080 bei ng t he f i r st  Oct et ,  X. 0. 0. 0,  
20081 t he second,  0. X. 0. 0,  20082 i s t he t hi r d,  0. 0. X. 0,  and 20083 i s t he 
f our t h,  0. 0. 0. X.  

20096 Commi t  t o Nonvol at i l e memor y net wor k set t i ngs:   ( W)  I P addr ess,  gat eway,  
subnet ,  ct c node,  snt p addr ess,  syst em name,  passwor d,  et c… 

20097 Del et e 5100. i ni  or  _st ar t up. i ni  Fi l e:  W onl y.   Wr i t i ng a 1 t o t hi s r egi st er  
wi l l  cause t he 5100. i ni  ( 5100)  or  _st ar t up. i ni  ( 5200)  f i l e r esi di ng i n 
/ _syst em/ Scr i pt s di r ect or y t o be del et ed.   Typi cal l y used t o r ecover  f r om a 
f i l e t hat  set s Secur i t y par amet er s i n such a way as t o t ot al l y r est r i ct  
access.  

20102 Mi l l i second Ti mer :  R onl y.   Range i s - 2, 147, 483, 648 t o +2, 147, 483, 647 
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21000-21299 TCP Peer  t o Peer  and Modbus Mast er  Par amet er s:   R/ W,  st ar t s at  21000 and 
r epeat ed ever y 10 bl ocks as f ol l ows:  
 
21XX0 -  Fi r st  Oct et  I P Addr ess Regi st er  ( Most  Si gni f i cant )  -  R/ W 
Thi s i s t he f i r st  oct et  of  t he I P addr ess ( XXX. 000. 000. 000)  t o connect  t o.  
21XX1 -  Second Oct et  I P Addr ess Regi st er  -  R/ W 
Thi s i s t he second oct et  of  t he I P addr ess ( 000. XXX. 000. 000)  t o connect  t o.  
21XX2 -  Thi r d Oct et  I P Addr ess Regi st er  -  R/ W 
Thi s i s t he t hi r d oct et  of  t he I P addr ess ( 000. 000. XXX. 000)  t o connect  t o.  
21XX3 -  Four t h Oct et  I P Addr ess Regi st er  ( Least  Si gni f i cant )  -  R/ W 
Thi s i s t he f our t h oct et  of  t he I P addr ess ( 000. 000. 000. XXX)  t o connect  t o.  
21XX4 -  St ar t  Regi st er  -  R/ W 
Thi s r egi st er  st or es t he st ar t i ng r egi st er  addr ess t hat  i s t o be r ead f r om 
t he r emot e devi ce.   
21XX5 -  Sequent i al  Number  Regi st er  -  R/ W 
Thi s r egi st er  st or es t he number  of  sequent i al  r egi st er s ( st ar t i ng wi t h 
Regi st er  21XX4)  you want  t o r ead dur i ng a pol l i ng sessi on.  The val ue 1 
r epr esent s a s i ngl e r egi st er  and t he maxi mum number  of  r egi st er s al l owed i s 
100 f or  Peer  t o Peer  and 256 f or  Modbus.  Conf i gur e t hi s r egi st er  bef or e 
set t i ng up any ot her  r egi st er s.  Do not  change t hi s val ue dur i ng a 
t r ansact i on or  al l  dat a wi l l  be l ost  and new val ues wi l l  have t o be ent er ed.  
I f  you modi f y t hi s r egi st er ,  i t  l et s you r eset  t he connect i on.   Al l  r egi st er  
r eads f r om r emot e devi ces wi l l  be t he same bl ock s i ze.   For  Modbus Mast er  
t hi s r egi st er  i s t he def aul t ;  see 21XXX8,  1011 t o change when pol l i ng 
di f f er i ng devi ces.  
21XX6 -  Pol l  Ti mer  Regi st er  -  R/ W 
Set  t hi s r egi st er  t o 0 f or  a s i ngl e r ead r equest  el se set  t he scan r at e i n 
mi l l i seconds.   The mi ni mum val ue al l owed i s 50 ms f or  Peer  t o Peer  and 10 ms 
f or  Modbus.   You can wr i t e t o t hi s r egi st er  at  any t i me.  
21XX7 -  St at us Fl ag Regi st er  – R 
Thi s r egi st er  r ef l ect s t he cur r ent  st at us of  t he dat a r egi st er s.  I t s val ue 
i s based on any r equest ed oper at i ons.  Typi cal l y,  you i ni t i at e an oper at i on 
and t hen wai t  f or  a st at us of  1.   Possi bl e val ues ar e:  

0 -  Of f l i ne;  no connect i on i s pr esent .  
1 -  Last  r equest  i s successf ul  and compl et ed.  Dat a i s avai l abl e i n 
t he dat a r egi st er s i f  r equest ed.   Read or  Wr i t e may now be done.  
- 1 -  Request ed oper at i on has f ai l ed;  t ypi cal l y a Modbus Except i on 
er r or  
- 2 -  Busy;  connect i ng t o t he desi r ed host .  
- 3 -  Busy;  r eadi ng dat a.  
- 4 -  Busy;  wr i t i ng dat a.  
- 5 – Ti med out ;  pol l  t i meout  on a devi ce by Modbus Mast er .  
- 10 -  Abor t ed oper at i on;  out  of  l ocal  memor y or  r esour ces.  
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Regi st er  
Number  

Descr i pt i on 

21000- 21299 
Cont ’ d 

21XX8 -  I ndex Of f set  Regi st er  -  R/ W 
Thi s r egi st er  l et s you access each of  t he r equest ed sequent i al  dat a 
r egi st er s.  I t  wor ks i n conj unct i on wi t h Regi st er  21XX9 and act s as i t s ar r ay 
poi nt er .  You can st or e t he number  of  a gener al  or  speci al  pur pose r egi st er  
i n 21XX8 and 21XX9 can t hen access t he r esour ce cont ai ned i n t he poi nt er .   
By def aul t  0,  t hi s r egi st er  poi nt s t o t he ver y f i r st  dat a el ement  r ead f r om 
t he r emot e devi ce.   Thi s woul d be equi val ent  t o what  you set  t he St ar t  
Regi st er  t o begi n wi t h ( 21XX4) .   I ncr ement i ng t hi s r egi st er  al l ows you t o 
access ot her  dat a el ement s,  l i ke an ar r ay.   Regi st er  21XX9 can t hen be r ead 
or  wr i t t en accor di ngl y.   The i ndex r egi st er  al so has a f ew speci al  f eat ur es 
when you set  i t  t o 1000 or  above.   

1000 -  Peer  Request  Ti me- Out  Regi st er  – ( R/ W)  The t i mer  st ar t s when a 
peer  node r equest  i s i ni t i at ed and st ops ( t i mes out )  i f  no r esponse 
i s r ecei ved wi t hi n t he t i me speci f i ed by t hi s r egi st er .  Ret r i es onl y 
occur  i f  aut omat i c updat es ar e act i ve ( Regi st er  21XX6 i s set  t o a 
val ue ot her  t han 0) .  Def aul t s ar e 500 ms f or  s i ngl e r egi st er  r eads 
and t i me- out  val ue* 2. 5 f or  aut omat i cal l y updat ed r egi st er  r ead 
t r ansact i ons.  
1001 -  Peer  Request  Fai l ed I ndex Regi st er  –( R)   Thi s r egi st er  
i ndi cat es when a peer  t r ansact i on f ai l s and an er r or  occur s.  The 
St at us Fl ag Regi st er  ( 21XX7)  i s set  t o a val ue ot her  t han 1.  Any dat a 
t hat  was r ead or  wr i t t en when t he er r or  occur r ed has an of f set  val ue 
t hat  i s st or ed i n 1001.  I f  you r ead t he dat a r egi st er ,  i t  r et ur ns t he 
of f set  f ai l ur e val ue.  Dat a wr i t t en bef or e t hi s of f set  val ue i s val i d.  
For  exampl e,  i f  your  pr ocess cont i nuousl y updat es 50 r egi st er s and 
t he r egi st er  r et ur ns a val ue of  25,  i t  means t he pr ocess f ai l ed whi l e 
t r y i ng t o wr i t e t he 25t h el ement  of  dat a.  Al l  dat a wr i t t en bef or e t hi s 
el ement  was wr i t t en cor r ect l y.  
1002 -  Peer  Request  Ret r y Count er  I ndex Regi st er  – ( R/ W)  Thi s 
debuggi ng r egi st er  poi nt s t he dat a r egi st er  t o t he r et r y count er .  
Qui ckst ep can set  t hi s r egi st er  t o any val ue.  The r egi st er  i s 
i ncr ement ed by 1 when a t i me- out  occur s because of  wai t i ng f or  dat a 
f r om a peer  node.  
1003 -  Pr ot ocol  I ndex Regi st er  – ( R/ W)  Thi s r egi st er  t el l s  t he dat a 
r egi st er  what  pr ot ocol  t o use f or  set t i ng t he peer  bl ock r egi st er s.  
You must  set  t hi s r egi st er  bef or e set t i ng t he St ar t  Regi st er  ( 21XX4) .  
Def aul t  mode i s 0 f or  UDP Peer - t o- Peer  pr ot ocol .  2 i s used f or  Modbus 
TCP Mast er  mode,  3 f or  Modbus Mast er  RTU Ser i al  on COM1 ( TBD) .  
1004 -  TCP Cl i ent  Por t  I ndex Regi st er  – ( R/ W)  Thi s r egi st er  poi nt s 
t he dat a r egi st er  t o t he dest i nat i on TCP Por t  addr ess f or  your  
connect i on.  You must  set  t hi s r egi st er  bef or e set t i ng t he St ar t  
Regi st er  ( 21XX4) .  1004 i s cur r ent l y used f or  Modbus TCP and ser i al  
Mast er  mode wi t h a def aul t  por t  number  of  502 f or  TCP and 1 f or  
ser i al  ( COM1) .  
1005 -  Modbus Mast er  Uni t  I D I ndex Regi st er  – ( R/ W)  Thi s r egi st er  
poi nt s t he dat a r egi st er  t o t he Devi ce/ Uni t  I D f i el d val ue used i n 
t he Modbus Mast er  r equest  packet .  The def aul t  I D i s ‘ 1’  but  you can 
set  i t  t o any desi r ed val ue.  Thi s I D af f ect s al l  subsequent  
t r ansmi ssi ons and al l ows mul t i pl exed devi ces t o be addr essed i n a 
Modbus envi r onment .  
1006 -  Modbus Mast er  Except i on I ndex Regi st er  – ( R)  Thi s r egi st er  
al l ows you t o i nt er r ogat e t he l ast  Modbus Except i on er r or  code 
r ecei ved f r om t he dat a r egi st er  ( 21XX9) .   Ref er enci ng t hi s r egi st er  
hel ps t o i nt er pr et  f ai l ur e t ypes.   Typi cal l y you woul d r ef er ence t hi s 
r egi st er  i f  a ‘ - 1’  appear s as t he cur r ent  st at us i n r egi st er  21XX7.  
1007 – Regi st er  Remappi ng St ar t  I ndex Regi st er  – ( R/ W)  Thi s opt i on 
al l ows r emot e r egi st er s t o be mapped i nt o t he 23000 t o 24999 
consecut i ve memor y space.   Pr evi ousl y an i ndex r egi st er  at  21XX8 
needed t o be set  t hen dat a r ead f r om 21XX9.   Thi s can r esul t  i n s l ow 
oper at i on i f  a l ot  of  dat a needs t o be t r ansf er r ed.   Set t i ng 21XX8 t o 
1007 and t hen wr i t i ng t he r egi st er  val ue f r om 23000 t o 24999 wi l l  
al l ow al l  dat a t o be r emapped t o t hat  r egi st er  bl ock ar ea,  
consecut i vel y,  based upon t he bl ock s i ze ( 21XX5) .   A wr i t e t o t he 
r emapped ar ea wi l l  r esul t  i n a r emot e wr i t e.   By def aul t  r e- mappi ng 
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Regi st er  
Number  

Descr i pt i on 

21000- 21299 
Cont’d 

1008 -  Modbus Mast er  MAX Ret r i es Regi st er  – ( R/ W)  Thi s r egi st er  
al l ows you t o change t he maxi mum number  of  r et r y at t empt s on a Uni t  
I D bef or e gi v i ng up.   Def aul t  i s  2.  
1009 -  Modbus Mast er  Ret r y Count er  Regi st er  – ( R/ W)  Thi s r egi st er  
al l ows you t o obser ve and change t he cur r ent  number  of  message 
r et r i es t o t he cur r ent  Uni t  I D.  
1010 -  Modbus Mast er  Ti meout  Regi st er  – ( R/ W)  Thi s r egi st er  al l ows 
you t o change t he def aul t  Uni t  I D t i meout  f r om 50 mi l l i seconds t o 
t hat  desi r ed,  i n mi l l i seconds.  
1011 -  Modbus Mast er  Bl ock Si ze Regi st er  – ( R/ W)  Thi s r egi st er  set s 
t he number  of  Hol di ng Regi st er s t o be accessed.   Must  be t he same or  
smal l er  t han t he Sequent i al  Number  Regi st er ,  def aul t s t o t he same.   
Used t o access Uni t  I D’ s wi t h var yi ng bl ock s i zes when manual l y 
changi ng t he Uni t  I D under  pr ogr am cont r ol .  
1999 -  Peer  Request  I ni t i at e Wr i t e Bl ock I ndex Regi st er  – ( R/ W)  Thi s 
r egi st er  wr i t es a bl ock of  r egi st er s ( begi nni ng wi t h t he St ar t  
Regi st er )  t o a dest i nat i on at  t he ot her  end of  t he connect i on.  The 
number  of  r egi st er s wr i t t en i s def i ned by Regi st er  21XX5.  To wr i t e t o 
a s i ngl e r egi st er ,  set  t he i ndex t o t he desi r ed of f set  and t hen wr i t e 
t o t he dat a r egi st er .  Do not  at t empt  t o access t he dat a r egi st er  
dur i ng a bl ock wr i t e oper at i on.  
2000 -  2099 Peer  Request  Wr i t e Bl ock I ndex Regi st er s – ( R/ W)  Thi s 
r egi st er  poi nt s t he dat a r egi st er  t o a t empor ar y st or age ar r ay and 
makes 2000 equi val ent  t o an i ndex of f set  of  0.  Because dat a i s 
wr i t t en l ocal l y,  you can wr i t e mul t i pl e val ues bef or e i ni t i at i ng t he 
wr i t e sequence by set t i ng t hi s r egi st er  t o 1999.  Aut omat i c pol l ed 
updat es cannot  over wr i t e dat a val ues unt i l  t he r egi st er  i s set  t o a 
non- 2XXX val ue.  

21XX9 -  Dat a Regi st er s -  R/ W 
Thi s phant om r egi st er  cont ai ns peer  dat a t hat  i s r ead or  wr i t t en i n a 
peer  t r ansact i on.  I t  i s  a “ wi ndow”  i nt o a r egi st er  ar r ay i n t he 
cont r ol l er .  The ar r ay s i ze i s set  by Regi st er  21XX5 and t he of f set  i s  
speci f i ed by Regi st er  21XX8.  Dat a i nt egr i t y i s i ndi cat ed i n Regi st er  
21XX7.   
Ar r ay dat a can be mapped t o t he 23000 bl ock i nst ead of  usi ng t hi s 
r egi st er  ( 21XX8,  1007) .  
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Regi st er  
Number  

Descr i pt i on 

21600 – 21999 
( 5100 ONLY)  

Vi r t ual  I O Regi st er s -  R/ W 
St ar t s at  21600 and r epeat ed ever y 100 bl ocks as f ol l ows:  
21600 – 21699 – Vi r t ual  I / O Bl ock 1 
 
( Not e t hat  t he f ol l owi ng bl ocks ar e avai l abl e,  but  not  suppor t ed at  
t hi s t i me)  
21600 – 21799 – Vi r t ual  I / O Bl ock 2  
21700 – 21899 – Vi r t ual  I / O Bl ock 3 
21800 – 21999 – Vi r t ual  I / O Bl ock 4 

 
21X00 VI RTUALI O_I PA -  R/ W 

Fi r st  Oct et  of  t he I P dot  addr ess ( XXX. 000. 000. 000)  t o connect  t o.  
21X01 VI RTUALI O_I PB -  R/ W 

Second Oct et  of  t he I P dot  addr ess ( 000. XXX. 000. 000)  t o connect  t o.  
21X02 VI RTUALI O_I PC -  R/ W 

Thi r d Oct et  of  t he I P dot  addr ess ( 000. 000.  XXX. 000)  t o connect  t o.  
21X03 VI RTUALI O_I PD -  R/ W 

Four t h Oct et  of  t he I P dot  addr ess ( 000. 000. 000.  XXX)  t o connect  t o.  
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Regi st er  
Number  

Descr i pt i on 

21600 – 21999 
Cont ’ d 

21X04 VI RTUALI O_REMAP_STARTREG -  R/ W 
Thi s r egi st er  def i nes wher e i n t he 23000 -  24999 bl ock al l  t he 
Vi r t ual  I O r egi st er s ar e t o be vi ewed.   Ther e ar e 192 r egi st er s,  t he 
f i r st  96 vol at i l e,  and t he second bl ock,  96 nonvol at i l e.   Thi s same 
bl ock i s al so used f or  peer - t o- peer  r egi st er  mappi ng al so so be 
car ef ul  not  t o over l ap ar eas.   Thi s r egi st er  must  be set .   Typi cal l y 
t he f i r st  connect i on woul d be set  t o 23000,  t he second t o 23200,  
t hi r d t o 23400,  et c…  Set t i ng t hi s val ue t o 0,  at  i ni t i al i zat i on,  
wi l l  di sabl e Vi r t ual  I O r egi st er  updat es,  t her eby decr easi ng net wor k 
t r af f i c .  

21X05 VI RTUALI O_STATUS -  R 
- 1,  not  i ni t i al i zed or  never  connect ed t o a ser ver .  
- 2,  i ni t i al i zed onl y.  
0,  of f l i ne 
1,  connect i ng 
2,  get t i ng modul e bus i nf or mat i on 
3,  get t i ng f i r st  compl et e set  of  syst em dat a 
10,  r eady f or  oper at i on 

21X06 VI RTUALI O_WI NDOWSI ZE -  R/ W 
Thi s r egi st er  may be used t o r educe t he number  of  r egi st er s t hat  wi l l  
appear  i n t he 23000 bl ock based upon t he VI RTUALI O_REMAP_STARTREG 
set t i ng.   By def aul t  t hi s val ue i s 192,  but  can be made smal l er .   
Not e t hat  r egi st er s 1 t o 96 ar e t he vol at i l e r egi st er s and r egi st er s 
97 t o 192 ar e t he non- vol at i l e r egi st er s,  st ar t i ng at  501 i n t he 
r emot e cont r ol l er .   Set t i ng t hi s val ue t o 0 at  anyt i me wi l l  di sabl e 
al l  r egi st er  scanni ng updat es. .   To not i f y t he ser ver  of  t he change a 
VI RTUALI O_REQUEST_SCANUPDATE command must  be i ssued.  

21X07  VI RTUALI O_COMMAND -  R/ W 
1 -  VI RTUALI O_COMMAND_CREATE_SERVER 
Fi r st  command i ni t i at ed t o cr eat e a ser ver  bl ock pr i or  t o connect i on,  
once I P addr ess and r egi st er  v i ewi ng bl ocks ar e def i ned.  
 
2 -  VI RTUALI O_COMMAND_I NI TI ATE_CONNECTI ON 
Thi s i s t he second command,  used t o act ual l y connect  t o a Vi r t ual  I O 
ser ver  and add i t s I O t o your  cont r ol l er .   Thi s command onl y needs t o 
be i ni t i at ed once, ;  r et r i es ar e aut omat i c.  
 
The f ol l owi ng commands ar e used t o send t he cur r ent  mask 
conf i gur at i on t o t he ser ver ,  changi ng i t s hi gh pr i or i t y mask 
accor di ngl y or  set t i ng new scan r at es.  
 
9 -  VI RTUALI O_REQUEST_SCANUPDATE 
Set s t he scan r at es of  t he ser ver  t o t hat  def i ned i n t he 
VI RTUALI O_SCANI O_RATE and VI RTUALI O_SCANREGS_RATE r egi st er s.   No 
change i s made t o t he ser ver  unt i l  t hi s command i s i ni t i at ed.  
 
10 -  VI RTUALI O_REQUEST_MASK_DI GI TALI NPUT_UPDATE 
Thi s command set s t he ser ver  t o t he hi gh pr i or i t y mask def i ned i n t he 
VI RTUALI O_DI _MASK bl ock;  t her e ar e 32 r egi st er s,  r epr esent i ng 1024 
bi t s or  i nput  poi nt s.  
 
11 -  VI RTUALI O_REQUEST_MASK_DI GI TALOUTPUT_UPDATE 
Thi s command set s t he ser ver  t o t he hi gh pr i or i t y mask def i ned i n t he 
VI RTUALI O_DO_MASK bl ock;  t her e ar e 32 r egi st er s,  r epr esent i ng 1024 
bi t s or  i nput  poi nt s.  
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Regi st er  
Number  

Descr i pt i on 

21600 – 21999 
Cont ’ d 

21X07  VI RTUALI O_COMMAND -  R/ W ( Cont ’ d)  
 
12 -  VI RTUALI O_REQUEST_MASK_REG_UPDATE 
Thi s command set s t he ser ver  t o t he hi gh pr i or i t y mask def i ned i n t he 
VI RTUALI O_VOLATI LE_REG_MASK bl ock;  t her e ar e 3 r egi st er s,  
r epr esent i ng 96 bi t s or  i nput  poi nt s.  
 
13 -  VI RTUALI O_REQUEST_MASK_NVREG_UPDATE 
Thi s command set s t he ser ver  t o t he hi gh pr i or i t y mask def i ned i n t he 
VI RTUALI O_NONVOLATI LE_REG_MASK bl ock;  t her e ar e 3 r egi st er s,  
r epr esent i ng 96 bi t s or  i nput  poi nt s.  
 
14 -  VI RTUALI O_REQUEST_MASK_FULL_UPDATE 
Thi s command set s t he ser ver  t o t he hi gh pr i or i t y mask and scan r at es 
def i ned i n al l  t he masks,  al l  at  once.   Not e t hat  t hi s i s 
aut omat i cal l y done upon i ni t i al  connect i on but  t hi s i s a f ast  way t o 
make massi ve changes,  al l  at  once,  dur i ng oper at i on.  

21X08 VI RTUALI O_SCANI O_RATE -  R/ W 
Thi s r egi st er  di spl ays/ set s t he cur r ent  r at e at  whi ch al l  I O dat a 
poi nt s avai l abl e i n t he ser ver  ar e t r ansf er r ed t o t he c l i ent ,  by 
def aul t  100 mi l l i seconds.   Not e t hat  al l  Anal og I nput s ar e 
t r ansmi t t ed at  t hi s r at e and t her e i s no hi gh pr i or i t y mask avai l abl e 
f or  t hem.   The VI RTUALI O_REQUEST_SCANUPDATE command must  be i ni t i at ed 
t o act i vat e any changes.  

 
21X09 VI RTUALI O_SCANREGS_RATE -  R/ W 

Thi s r egi st er  di spl ays/ set s t he cur r ent  r at e at  whi ch al l  publ i c dat a 
r egi st er s avai l abl e i n t he ser ver  ar e t r ansf er r ed t o t he c l i ent ,  by 
def aul t  100 mi l l i seconds.   The VI RTUALI O_REQUEST_SCANUPDATE command 
must  be i ni t i at ed t o act i vat e any changes.  

 
21X10 VI RTUALI O_WRI TEREG_I NDEX -  R/ W 

Thi s r egi st er  can be set  t o poi nt  t o any val i d r egi st er  i n t he 
ser ver .   The dat a wr i t t en t o t he VI RTUALI O_WRI TEREG_VALUE r egi st er  
wi l l  be wr i t t en t o t hat  r egi st er .   Thi s r egi st er  i s not  l i mi t ed t o 
t he publ i c r egi st er s.   Not e t hat  you can onl y wr i t e t he r egi st er ,  not  
r ead i t  back.   Ther e ar e no l i mi t at i ons as t o what  t hi s r egi st er  i s.  

21X11 VI RTUALI O_WRI TEREG_VALUE -  R/ W 
Thi s val ue wr i t t en t o t hi s r egi st er  wi l l  be wr i t t en t o t he ser ver  
r egi st er  whose i ndex i s cont ai ned i n t he VI RTUALI O_WRI TEREG_I NDEX.  

21X12 t o 21X15 Reser ved f or  f ut ur e use 
Not e:   The appr opr i at e MASK command must  be i ni t i at ed f or  any of  t he 
f ol l owi ng MASK r egi st er  changes t o t ake ef f ect .   Changes may be made i n 
mul t i pl e r egi st er s and t hen a s i ngl e command used t o act i vat e t hem al l  at  
once.  
 
21X16 – 21X47 VI RTUALI O_DI _MASK -  R/ W 

These 32 r egi st er s consi st  of  t he hi gh pr i or i t y di gi t al  i nput  mask 
r egi st er s.   To act i vat e,  set  one of  1024 bi t s,  r epr esent i ng an I O 
poi nt  i n t he r emot e cont r ol l er .   Bi t  0 i n t he f i r st  r egi st er  
r epr esent s I O poi nt  1.   When a bi t  i s  set ,  any change of  st at e wi l l  
be sent  i mmedi at el y t o t he c l i ent .   Not e t he mor e bi t s you set  t he 
hi gher  t he l oad on t he cont r ol l er  gi ven t he addi t i onal  net wor k and 
moni t or i ng t r af f i c .   I t  i s  advi sed t hat  t hi s be used f or  change of  
st at es t hat  ar e i mpor t ant  t o know about  qui ckl y but  t hat  do not  
change t hat  of t en.  
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Regi st er  
Number  

Descr i pt i on 

21600 – 21999 
Cont ’ d 

21X48 – 21X79 VI RTUALI O_DO_MASK -  R/ W 
These 32 r egi st er s consi st  of  t he hi gh pr i or i t y di gi t al  out put  mask 
r egi st er s.   To act i vat e,  set  one of  1024 bi t s,  r epr esent i ng an I O 
poi nt  i n t he r emot e cont r ol l er .   Bi t  0 i n t he f i r st  r egi st er  
r epr esent s I O poi nt  1.   When a bi t  i s  set ,  any change of  st at e wi l l  
be sent  i mmedi at el y t o t he c l i ent .   Not e t he mor e bi t s you set  t he 
hi gher  t he l oad on t he cont r ol l er  gi ven t he addi t i onal  net wor k and 
moni t or i ng t r af f i c .   I t  i s  advi sed t hat  t hi s be used f or  change of  
st at es t hat  ar e i mpor t ant  t o know about  qui ckl y but  t hat  do not  
change t hat  of t en.  

21X80 – 21X82 VI RTUALI O_VOLATI LE_REG_MASK -  R/ W 
These 3 r egi st er s consi st  of  t he hi gh pr i or i t y vol at i l e r egi st er  mask 
r egi st er s.   To act i vat e,  set  one of  96 bi t s,  r epr esent i ng a vol at i l e 
r egi st er  poi nt  i n t he r emot e cont r ol l er  ( r egi st er  1 t o 96) .   Bi t  0 i n 
t he f i r st  r egi st er  r epr esent s r emot e r egi st er  1.   When a bi t  i s  set ,  
any change of  st at e wi l l  be sent  i mmedi at el y t o t he c l i ent .   Not e t he 
mor e bi t s you set  t he hi gher  t he l oad on t he cont r ol l er  gi ven t he 
addi t i onal  net wor k and moni t or i ng t r af f i c .   I t  i s  advi sed t hat  t hi s 
be used f or  change of  st at es t hat  ar e i mpor t ant  t o know about  qui ckl y 
but  t hat  do not  change t hat  of t en.  

21X83 – 21X85 VI RTUALI O_NONVOLATI LE_REG_MASK -  R/ W 
These 3 r egi st er s consi st  of  t he hi gh pr i or i t y non- vol at i l e r egi st er  
mask r egi st er s.   To act i vat e,  set  one of  96 bi t s,  r epr esent i ng a non-
vol at i l e r egi st er  poi nt  i n t he r emot e cont r ol l er  ( r egi st er  501 t o 
596) .   Bi t  0 i n t he f i r st  r egi st er  r epr esent s r emot e r egi st er  501.   
When a bi t  i s  set ,  any change of  st at e wi l l  be sent  i mmedi at el y t o 
t he c l i ent .   Not e t he mor e bi t s you set  t he hi gher  t he l oad on t he 
cont r ol l er  gi ven t he addi t i onal  net wor k and moni t or i ng t r af f i c .   I t  
i s  advi sed t hat  t hi s be used f or  change of  st at es t hat  ar e i mpor t ant  
t o know about  qui ckl y but  t hat  do not  change t hat  of t en.  

22000- 22049 TCP Raw Socket  Sessi on Par amet er s:   R/ W,  st ar t s at  22000 and r epeat ed ever y 
10 bl ocks as f ol l ows:  

22XX0 – Ser i al  por t  I D r egi st er ,  of f set  0,  r ange 3 – 7.  
22XX1 – Cl i ent / Ser ver  r egi st er ,  of f set  1,  t o i ni t i at e connect i on set  
t o a 0,  i f  cont r ol l er  i s  a ser ver  set  t o a 1.  
22XX2 – Most  s i gni f i cant  oct et  of  I P Addr ess t o connect  t o,  I PA,  
of f set  2 
22XX3 – I P Addr ess oct et ,  I PB,  of f set  3 
22XX4 – I P Addr ess oct et ,  I PC,  of f set  4 
22XX5 – Least  s i gni f i cant  oct et  of  I P Addr ess t o connect  t o,  I PD,  
of f set  5 
22XX6 – Por t  t o connect  t o ( c l i ent )  or  l i s t en on ( ser ver ) ,  of f set  6 
22XX7 – Connect i on st at us r egi st er ,  of f set  7,  on r ead,  - 1 = not  
i ni t i al i zed,  0 = of f l i ne,  1 = onl i ne,  wr i t e a 1 t o i ni t i at e 
connect i on or  st ar t  ser ver  t hr ead.  
22XX8 – I ndex r egi st er  t o of f set  t o dat a,  of f set  8.   Recommend usi ng 
ser i al  por t  buf f er ,  not  t hi s i nt er f ace but  avai l abl e t o mi mi c t he 
peer  t o peer  i nt er f ace.  
22XX9 – Dat a ar r ay,  of f set  9.   Recommend usi ng ser i al  por t  buf f er  
commands,  not  t hi s i nt er f ace but  avai l abl e t o mi mi c t he peer  t o peer  
i nt er f ace.  
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Regi st er  
Number  

Descr i pt i on 

23000- 24999 Remapped Regi st er  Bl ock – ( R/ W)  Peer  and Modbus dat a def i ned i n r egi st er s 
21000- 21999 may be r emapped t o t hi s consecut i ve dat a bl ock st ar t i ng at  t he 
r egi st er  number  desi gnat ed i n 21XX8,  i ndex 1007.  

Diagnostic Registers 
13030 Debug Sl ot  Regi st er :   R/ W 
13031 Debug St ack Li mi t :   R onl y 
30000- 31023 Debug Boar d Regi st er s:   R/ W 
13049 Boot  Sequence St at us Regi st er :  R onl y 
13050 Tot al  Tasks Act i ve:  R onl y 
13051 Task Cycl e Ti me:  R onl y 
13052 Task Cycl e Mi ni mum Ti me:   R onl y 
13053 Task Cycl e Maxi mum t i me:   R onl y 
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Special Functions 
Pulse Width Modulated Outputs 
5901,  5905 Pul se Out put  Count :  R/ W,  Number  of  pul ses t o send out  of  out put s 1 and 2 

r espect i vel y.   St or i ng 65535 sends pul ses cont i nuousl y.   Any ot her  number  of  
pul ses st or ed her e wi l l  count  down as t hey ar e out put .   Not e:   Set  t hi s 
r egi st er  l ast  as i t  wi l l  i ni t i at e t he pul se upon a non- zer o val ue.  

5902,  5906 Pul se Ti me Out put :  R onl y,  Cur r ent  t i me out put  has been out put t i ng pul ses i n 
ms.  For  out put  1 and 2 r espect i vel y.  

5903,  5907 Pul se ON Ti me:  R/ W,  PWM pul se “ on t i me”  i n mSec.   1 mSec mi ni mum.   Set  t hi s 
r egi st er  pr i or  t o t he Pul se Out put  Count  r egi st er .  

5904,  5908 Pul se Per i od:  R/ W,  PWM pul se per i od or  i nt er val  i n mSec.   2 mSec mi ni mum.   
Set  t hi s r egi st er  pr i or  t o t he Pul se Out put  Count  r egi st er .  

PLS Function (Special Option) 
5910 Dat a Tabl e Row Poi nt er :  R/ W,  Speci f i es t he begi nni ng of  t he PLS ar ea.  
5911- 5929 PLS Cont r ol  Regi st er s 
5951- 5966 Out put  Tr ansi t i on Enabl e:  R/ W,   0 = out put  i gnor es PLS cont r ol ,  1 = PLS 

f unct i ons cont r ol s out put  st at e.   
5971 -  5986  Act i ve Col umn Poi nt er :  R onl y,  i ndi cat es t he act i ve col umn number  i n t he 

Dat a Tabl e f or  each r ow and out put .   1 per  r ow.    
Real-Time Clock 
13002 Cont i nuous mi l l i second count er :  R/ W,  i ncr ement s ever y 1 mi l l i second.  Range 

i s - 2, 147, 483, 648 t o +2, 147, 483, 647.  
13013 RTC Lock Regi st er :   R/ W,  0 = l ocked f r om wr i t e oper at i ons,  1 = unl ocked,  OK 

t o wr i t e 
13014 Seconds:  R/ W 
13015 Mi nut es:  R/ W 
13016 Hour s:  R/ W,  24 hour  c l ock 
13017 Day of  Mont h:  R/ W 
13018 Mont h of  Year :  R/ W,  1- 12 
13019 Year :  R/ W,  Two f i el ds 
13020 Day of  Week:  R/ W,  1- 7,  wher e Monday = 1 
Tasks 
13011 Task Pr i or i t y:  R/ W,  Speci f i es Super  Task ser vi ced on a pr i or i t y basi s.  1000 

= Cur r ent l y execut i ng t ask 
13012 Cur r ent  Task Number :  R onl y 
13032 Task Regi st er  Faul t  St at us:   R onl y 
13033 Task Regi st er  Faul t  St ep:  R onl y 
13034 Task Regi st er  Faul t  Task:  R onl y 
13035 Task Regi st er  Faul t  Dat a:  R onl y 
13036 Per f or mance Adj ust ment  Regi st er  ( PAR) :  R/ W,  Number  of  mi l l i seconds t i l l  

Qui ckst ep opens net wor k ser vi ce wi ndow.   10 <= PAR <= 250 ( smal l er  PAR > 
Net wor k Per f or mance)  

13037 Net wor k Ser vi ce Wi ndow ( NSW) :   R/ W,  5 ms.  X t hi s val ue = number  of  ms.  
Net wor k wi ndow al l owed t o be open.   I f  no ser vi ce i s r equi r ed,  or  i s 
compl et e t he wi ndow i s c l osed i mmedi at el y and Qui ckst ep uses t he ext r a t i me 
f or  i t s own execut i on.   2 <= NSW <= 14 ( l ar ger  NSW > Net wor k Per f or mance) .  

13101- 13164 Del ay Ti mer  Regi st er s 
13038 Faul t  St ep Regi st er  – ( R/ W)  St ep t o br anch t o when f aul t  occur s.   Wr i t e a 0 

t o di sabl e.  
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13039 Faul t  Task Regi st er  – ( R)  Task number  t hat  i s t he act i ve Faul t  Handl er ,  0 
means none.  

13040 Faul t  Mask Regi st er  – ( R/ W)  Bi t  OR t ypes of  f aul t  t hat  wi l l  i nvoke t he 
handl er ,  by def aul t  al l  enabl ed ( - 1)  when t he Faul t  St ep Regi st er  i s wr i t t en 

 
Tasks (cont’d) 

13041 Faul t  Cl ear  Regi st er  – ( W)  Used t o wr i t e t he r ecover y st at e when done 
pr ocessi ng t he Faul t .  

  

Program State Description 
1 

RESET – Reset the controller only and then stop.. 
5 

RESTART – Reset the controller and begin running again at step 1. 
6 STOPPED – Stop the controller but do not reset. 
8 RUNNING – Ignore the fault and continue running. 
9 FAULT – Continue to fault as usual. 
10 SHUTDOWN – Reset the controller and shutdown, requires a 

power cycle to exit.  
High Speed Counters 
5001 5102/ 5202 I nt er nal  Hi gh Speed Count er  1 ( f or  Dual  count er s,  onl y Count er  f or  

Quadr at ur e mode) :  R/ W 
5002 5102/ 5202 I nt er nal  Hi gh Speed Count er  2 ( f or  Dual  count er s,  not  used i n 

Quadr at ur e mode) :  R/ W 
5011 5102/ 5202 I nt er nal  Hi gh Speed Count er  1 Speed:  R 
5100 5102/ 5202 I nt er nal  Hi gh Speed Count er  Mode,  0 = Quadr at ur e,  1 = Dual  

Count er s:  R/ W 
5101 5102/ 5202 I nt er nal  Hi gh Speed Count er  Fr equency Per i od:  R/ W 
5102 5102/ 5202 I nt er nal  Hi gh Speed Count er  Fr equency Val ue:  R 
5103 51/ 5202 I nt er nal  Regi st r at i on 1 St ar t  Val ue ( Compar e t o count er  1) :  R/ W 
5104 5102/ 5202 I nt er nal  Regi st r at i on 1 Wi ndow Si ze:  R/ W 
5105 5102/ 5202 I nt er nal  Regi st r at i on 1 Capt ur e Val ue ( f r om Count er  1) :  R 
5106 5102/ 5202 I nt er nal  Regi st r at i on 1 St at us,  0 = Ar med,  1 = Capt ur ed:  R/ W 
5107 5102/ 5202 I nt er nal  Regi st r at i on 2 St ar t  Val ue ( Compar e t o count er  1) :  R/ W 
5108 5102/ 5202 I nt er nal  Regi st r at i on 2 Wi ndow Si ze :  R/ W 
5109 5102/ 5202 I nt er nal  Regi st r at i on 2 Capt ur e Val ue ( f r om Count er  1) :  R 
5110 5102/ 5202 I nt er nal  Regi st r at i on 2 St at us,  0 = Ar med,  1 = Capt ur ed:  R/ W 
Miscellaneous Special Functions 
5801- 5808 Out put  Tr i gger  Thr eshol ds f or  Count er s:  R/ W,  Tr i gger s an out put  when a 

count er  r eaches a speci f i ed val ue.  Regi st er  5801 i s associ at ed wi t h count er  
1 and out put  1,  r egi st er  5802 i s associ at ed wi t h count er  2 and out put  2,  
et c.   

6500 Snapshot  of  Cont r ol l er ’ s St ep St at us:  W onl y,  Wr i t i ng any val ue t r i gger s 
snapshot .  

6500 Number  of  Act i ve Tasks:  R onl y,  Must  wr i t e t o t hi s r egi st er  bef or e r eadi ng 
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i t .  ( See above. )  
6501- 6564 St ep Number  of  Act i ve Tasks:  R onl y,  Li st s t he st ep number s of  act i ve t asks.  
13001 Compi l e Opt i on:  R onl y 
13003 Revi s i on l evel  of  Fi r mwar e:  R onl y,  Mul t i pl i ed x 100.  
13004 Cont r ol l er  Ar chi t ect ur e:  R onl y,  1 i ndi cat es CTC’ s expanded ar chi t ect ur e.  
13007 Ser i al  Number :  R onl y 
13008 Cont r ol l er  Model  Code:  R/ W,  Must  be set  t o 3 t o use CT Ut i l i t i es.  ( DOS 

ver si on)  
13009 Aut omat i cal l y Tur n Of f  Out put  at  Sof t war e Faul t :  R/ W,  St or e out put  # t o 

enabl e t hi s f eat ur e,  0 t o di sabl e ( def aul t ) .  
13010 Anal og I nput  Range:  R/ W,  St or i ng 1 set s al l  anal og i nput s t o 1 mi l l i vol t  

l evel .  
29999 Syst em Del ay ( R/ W) ,  causes pr ocessi ng t o st op f or  val ue wr i t t en 

mi l l i seconds.  
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Motion Control Functions 
 

Motion Registers Grouped by function then axis 
 
 The 5200 f i r mwar e i s desi gned t o access up t o 16 axes.   For  t he 14XXX 

r egi st er  val ues bel ow subst i t ut e t he axi s number  f or  ‘ ax’  t o get  t he 
cor r ect  r egi st er .   Axi s #1 = 1;  For  exampl e t he posi t i on of  axi s #1 
i s st or ed i n r egi st er  14001.  
 

140ax Posi t i on ( count s) ,  R onl y 
141ax Er r or  ( count s) ,  R onl y 
142ax Vel oci t y ( count s /  sec) ,  R onl y 
143ax St at us,  R onl y:    

 

Status Description 
0 Axi s not  i ni t i al i zed 
1 St opped and r eady 
2 Mot i on i mmi nent :  wai t i ng f or  st ar t  
3 Accel er at i ng 
4 At  max speed.  
5 Decel er at i ng t o new max speed 
6 Decel er at i ng t o st op 
7 Sof t  st op 
8 Regi st r at i on move 
9 Home 

10 Fol l owi ng 
128- 255 Er r or   

144ax I nt egr al  Er r or  ( count - seconds) ,  R onl y 
145ax Vel oci t y Feedf or war d  
146ax Decel er at i on  ( count s/ sec^2)  
147ax Dedi cat ed I nput s,  R onl y:  

 Thi s i s a bi t  map of  t he i nput  s i gnal s 

Bit Number Description Bit Number Description 
0 ( l sb)  Reg.  4 Rev EOT 

1 Home 5 Fwd EOT 
2 St ar t  6 Z/ I ndex 
3 Ki l l  7 Not  Used  

148ax Accel er at i on Feedf or war d 
149ax Anal og Out put ,  R onl y  - 32, 767 = - 10. 000V;   32, 767 = 10. 000V 
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Motion Registers Grouped by axis then function 
 
 For  t he 15xxx,  16xxx,  17xxx r egi st er  val ues bel ow subst i t ut e t he axi s number  

f or  ‘ bx’  t o get  t he cor r ect  r egi st er .   Axi s #1 = 0;  For  exampl e t he posi t i on 
of  axi s #1 i s st or ed i n r egi st er  15000.  
 

15bx0 Posi t i on ( count s) ,  R onl y 
15bx1 Er r or  ( count s) ,  R onl y 
15bx2 Vel oci t y ( count s /  sec) ,  R onl y 
15bx3 St at us,  R onl y:    

 

Value Description Value Description 
0 Axi s not  

i ni t i al i zed 
6 Decel er at i ng 

t o st op 
1 Home 7 Sof t  st op 
2 Mot i on 

i mmi nent :  
wai t i ng f or  
st ar t  

8 Regi st r at i on 
move 

3 Accel er at i ng 9 Home 
4 At  MAX speed 10 Fol l owi ng 
5 Decel er at i ng 

t o new MAX 
speed 

128-
255 

Er r or  

 
15bx4 I nt egr al  Er r or  ( count - seconds) ,  R onl y 
15bx5 Vel oci t y Feedf or war d,  al so used t o speci f y t he Out put  i n Di r ect  mode 
15bx6 Decel er at i on  ( count s/ sec^2) ,  R onl y 
15bx7 Dedi cat ed I nput s,  R onl y:  

 Thi s i s a bi t  map of  t he i nput  s i gnal s 

Bit Number Description Bit Number Description 
0 ( l sb)  Reg.  4 Rev EOT 

1 Home 5 Fwd EOT 
2 St ar t  6 Z/ I ndex 
3 Ki l l  7 Not  Used  

15bx8 Accel er at i on Feedf or war d 
15bx9 Anal og Out put ,  R onl y  - 32, 767 = - 10. 000V;   32, 767 = 10. 000V 
16bx0 Reg.  St ar t ,  R/ W – Posi t i on at  whi ch t he r egi st r at i on wi l l  be enabl ed 
16bx1 Reg.  Wi ndow,  R/ W – The r ange t hat  t he r egi st r at i on wi l l  be enabl ed 
16bx2 Reg.  Posi t i on,  R onl y – The posi t i on at  whi ch t he r egi st r at i on was det ect ed,  

when Reg st at us i s 1 
16bx3 Reg.  Of f set ,  R/ W – The di st ance t o be moved af t er  t he r egi st r at i on i nput  
16bx4 Reg.  St at us – 0 = Ar med,  1 = Det ect ed,  can onl y set  t o 0 
16bx5 Numer at or ,  R/ W – For  f ol l owi ng t he mast er  axi s 
16bx6 Denomi nat or ,  R/ W – For  f ol l owi ng t he mast er  axi s 
16bx7 Leader  Posi t i on,  R onl y – Onl y val i d when f ol l owi ng a mast er  axi s 
16bx8 Leader  Vel oci t y,  R onl y – Onl y val i d when f ol l owi ng a mast er  axi s 
16bx9 Reser ved 
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17bx0 Fi r mwar e Revi s i on,  R onl y 
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17bx1 Fi l t er  & Mode,  R/ W:  

I n Di r ect  mode t he Feedf or war d Vel oci t y gai n speci f i es t he out put  
val ue ( 0 t o 32767)  wi t h a val ue of  32767 = 10V ( s i gn depends on t he 
Fi l t er  t ype) .   

Description Value 
Lower  3 bi t s 

( 0x07)  Fi l t er  
t ype 

0 or  3 = PI D     
1 = + Di r ect  ( CW)  2 = -  
Di r ect  ( CCW)     4 = PAVf f
 5 = PAV     

Bi t s 4 & 5  
Accel / Decel  

Type 

0 = Li near  1 = S Cur ve 
2 = Par abol i c  3 = 
I nver se  
       
Par abol i c  

Bi t  7 ( 0x80)  0=Tr aj ect or y Fol l owi ng 
1 ( val ue 128)  = Encoder  
Fol l owi ng  

17bx2 I nput  Pol ar i t y,  R/ W:  
Thi s i s a bi t  map t hat  cont r ol s t he act i ve l evel  of  t he i nput  
s i gnal s, .   When t he bi t  i s  0 t hen t he i nput  i s act i ve when i t  i s  On;  
i f  t he bi t  i s  0 t hen t he i nput  i s act i ve Of f .  

Bit Number Description Bit Number Description 
0 ( l sb)  Reg.  4 Rev EOT 

1 Home 5 Fwd EOT 
2 St ar t  6 Z/ I ndex 
3 Ki l l  7 Not  Used  

17bx3 Home Di r ect i on,  R/ W   
 

Direction Description 
CCW 0 or  –1 = Home & I ndex 

- 2 = Home Onl y 
- 3 = I ndex Onl y 

CW 1 = Home & I ndex 
2 = Home Onl y 
3 = I ndex Onl y  

17bx4 Opt i ons,  R onl y 
17bx5 Reser ved 
17bx6 Maxi mum Fol l owi ng Er r or ,  R/ W 
17bx7 Speed Li mi t ,  R/ W – over r i des maxi mum vel oci t y,  def aul t  = 4194303 st eps/ sec 
17bx8 Maxi mum Posi t i on,  R/ W – Used as a Sof t war e EOT when i t  i s  l ar ger  t han t he 

Mi ni mum Posi t i on 
17bx9 Mi ni mum Posi t i on,  R/ W – Used as a Sof t war e EOT when i t  i s  smal l er  t han t he 

Maxi mum Posi t i on 
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Extended Motion Registers Grouped by axis then function 
 
 For  t he ext ended mot i on r egi st er s bel ow (  15xxx,  16xxx,  17xxx) ,  subst i t ut e 

t he axi s number  f or  ‘ cx ’  t o get  t he cor r ect  r egi st er .   I n t hi s ser i es Axi s 
#1 =16;  f or  exampl e t he St ar t  I nput  of  axi s #1 i s st or ed i n r egi st er  15160.  
 

15cx0 St ar t  I nput ,  R/ W – Syst em i nput  used as St ar t  I nput ,  0 = di sabl ed,  1- 16 
speci f i es i nput  number  

15cx1 Shut down I nput ,  R/ W – Syst em i nput  used as Shut down I nput ,  0 = di sabl ed,  1-
16 speci f i es i nput  number  

15cx2 Home I nput ,  R/ W – Syst em i nput  used as Home I nput ,  0 = di sabl ed,  1- 16 
speci f i es i nput  number  

15cx3 Posi t i ve ( CW)  EOT I nput ,  R/ W – Syst em i nput  used as CW EOT I nput ,  0 = 
di sabl ed,  1- 16 speci f i es i nput  number  

15cx4 Negat i ve ( CCW)  EOT I nput ,  R/ W – Syst em i nput  used as CCW EOT I nput ,  0 = 
di sabl ed,  1- 16 speci f i es i nput  number  

15cx5 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
15cx6 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
15cx7 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
15cx8 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
15cx9 Mast er  Axi s Sel ect  
16cx0 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
16cx1 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
16cx2 I ndex Posi t i on,  R onl y – Lat ched when usi ng I ndex i nput  ( 5V l evel  s i gnal )  as 

a Regi st r at i on i nput  
16cx3 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
16cx4 I ndex St at us,  can onl y wr i t e 0 – When usi ng I ndex i nput  ( 5V l evel  s i gnal )  as 

a Regi st r at i on i nput  
16cx5 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
16cx6 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
16cx7 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
16cx8 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
16cx9 Gai n Scal i ng,  def aul t  = 8.  Used when conver t i ng PI D gai ns f r om t he PROFI LE 

command t o t he i nt er nal  val ues.   
I ncr easi ng by 1 al l ows t he PROFI LE command val ues t o be di v i ded by 2 wi t hout  
changi ng t he act ual  per f or mance.  Suggest ed when t he val ues used i n t he 
command ar e l ar ge ( near  255)  and need t o be i ncr eased t o get  accept abl e 
per f or mance.  
Decr easi ng by 1 al l ows t he PROFI LE command val ues t o be doubl ed wi t hout  
af f ect i ng per f or mance.  Suggest ed when t he val ues used i n t he PROFI LE command 
ar e smal l  and don’ t  al l ow f i ne enough cont r ol  t o get  accept abl e per f or mance.  

17cx0 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
17cx1 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
17cx2 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
17cx3 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
17cx4 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
17cx5 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
17cx6 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
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17cx7 - - - - - - - - -   Reser ved  - - - - - - - - - - - -  
17cx8 Modul e Ser i al  Number  
17cx9 Modul e Moni t or  Ver si on 
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Notes 

 

1.  R i ndi cat es r ead,  W i ndi cat es wr i t e.  
2.  Def aul t  set t i ngs ar e i n bol d pr i nt .  

The i nf or mat i on i n t hi s document  i s subj ect  t o change wi t hout  not i ce.  Any sof t war e descr i bed i n t hi s 
document  i s pr ovi ded under  l i cense agr eement  and may be used or  copi ed onl y i n accor dance wi t h t he t er ms 
of  t he l i cense agr eement .  

The i nf or mat i on,  dr awi ngs,  and i l l ust r at i ons cont ai ned her ei n ar e t he pr oper t y of  Cont r ol  Technol ogy 
Cor por at i on.  No par t  of  t hi s manual  may be r epr oduced or  di st r i but ed by any means,  el ect r oni c or  
mechani cal ,  f or  any pur pose ot her  t han t he pur chaser ’ s per sonal  use,  wi t hout  t he expr ess wr i t t en consent  
of  Cont r ol  Technol ogy Cor por at i on.  


